programs) and that the curricula and instructional techniques that are used with young children are effective (see Meisels, 2006, for discussion) . By contrast, those who take a developmentally appropriate practice perspective emphasize that children as young as 3 and 4 years of age cannot be reliably tested, and that doing so can result in more harm than good (see Shepard, 1994) . Nonetheless, regardless of one's paradigm, it is important to recognize that educators and specialized interventionists require highly specific information about children's individual needs and strengths within the domain of emergent literacy in order to effectively differentiate instruction within the general education curriculum and to craft effective literacy interventions. If we are to catch children before they fall-that is, before they fail to achieve skilled reading (Torgesen, 1998) -professionals must have the necessary tools to identify those youngsters who are progressing relatively slowly in their development of emergent literacy skills so as to provide them with clinical support at the earliest possible point in time.
Not surprisingly, there is presently an increased demand for measurement tools that can reliably and validly assess young children's emergent literacy skills, particularly those that might effectively identify children who may be at risk for future reading difficulties (Schatschneider, Petscher, & Williams, 2008) . A common approach for assessing young children's emergent literacy skills is direct assessment using behavioral methods, particularly within research studies. Direct assessment of preschool children's emergent literacy skills using structured tasks (e.g., naming the letters of the alphabet, writing one's name) can be applied reliably and show good levels of predictive validity for estimating children's future performance on academic measures, particularly reading and spelling (Lonigan, 2006b) . Standardized versions of these tasks are often used within the field for screening and diagnostic purposes (Lonigan, 2006b) . Experts note, however, concerns regarding the possible effects of children's language abilities (rapidly maturing during the preschool years, but not yet in a mature state) on their performance on measures requiring them to comprehend complex directions or produce verbal responses (see Gray, Plante, Vance, & Henrichsen, 1999) , and some research findings have suggested that use of a single assessment to estimate preschoolers' abilities in language, literacy, and related skills may lead to unstable predictions of future achievement (Konold & Pianta, 2005; La Paro & Pianta, 2000) .
Other experts argue that indirect assessments should play a more prominent role in the assessment of emergent literacy skills (see Salinger, 2001) , particularly within the classroom environment where assessment findings are used to guide instruction and to provide explicit detail on what children have learned within specific programs. Consider the example of the Head Start National Reporting System, which was considered a "failed experiment" by some experts in the field (Meisels, 2006, p. 11) . This federal accountability initiative was designed to ensure that children in Head Start develop key readiness skills in emergent literacy, such as letter knowledge, as well as other areas of development (i.e., language, pre-math). For several years, all Head Start participants age 4 years and older were assessed with direct behavioral measures twice annually. Despite the magnitude of use for this assessment system, these data have not been used for the original intended purposes because of concerns about measurement validity, particularly their utility for making "conclusions about the effects of Head Start grantees on children's outcomes" ( U.S. General Accountability Office [GAO], 2005, p. 26) .
The GAO's comments reflect concerns that have been raised by many child development experts regarding the validity of behavioral testing for children who are of preschool age, due in part to the developmental instability of young children (see La Paro & Pianta, 2000) . The concerns raised by the GAO as well as others (Meisels, 2006) seem particularly germane today given increased interest across many constituencies, including SLPs, in using assessments of emergent literacy skills to identify children who may benefit from preventive interventions. As experts point out, the developmental characteristics of young children, such as short attention span, high distractibility, and discomfort with strangers, can make direct assessment challenging (Feldman et al., 2005; Vacc & Ritter, 1995) . Indirect assessments can provide an attractive alternative or companion (Feldman et al., 2005) . These informal assessments typically involve the rating of children's skills or behaviors by an informant (typically a teacher or parent) who has had multiple opportunities to observe the children in various settings (Lonigan, 2006b ).
There are some distinct benefits to using indirect assessments. Indirect assessments often are efficient in terms of time, requiring only several minutes for a respondent to provide answers to a list of questions or statements about the child under consideration. The completion of an indirect assessment can occur at one's leisure and in a comfortable setting, and does not require scheduling extended periods of testing. Also, indirect assessments can be low in cost, requiring no specialized materials or test forms in their administration. Given that they do not involve a child directly, indirect assessments also eliminate concerns regarding child characteristics that can undermine the validity and reliability of behavioral testing, such as fatigue and distractibility. Last, indirect assessments may offer more in-depth developmental information on children as compared to some screening tasks and diagnostic assessments. For instance, a teacher questionnaire might include a series of statements designed to estimate a child's performance on many highly specific skills, whereas a direct behavioral assessment might sample only several salient skills. As Lonigan (2006b) pointed out, however, an important limitation of indirect assessments of emergent literacy skill, such as teacher checklists, is that they are not designed to identify specific weaknesses in specific skill domains; consequently, informal assessments are best considered as one type of tool that complements others, including direct behavioral measures.
The use of indirect assessments has a long and respected history in many disciplines. Within a variety of clinical disciplines, including speech-language pathology and clinical psychology, parents and teachers have often served as informants of children's language, social, and behavioral performance and skill (e.g., Dale, Bates, Resnick, & Morisset, 1989; DiStefano & Kamphaus, 2007; Feldman et al., 2005; Fujiki, Brinton, & Clarke, 2002; Heilmann, Ellis Weismer, Evans, & Hollar, 2005; Kamphaus et al., 2007; Rescorla & Alley, 2001; Thal, DesJardin, & Eisenberg, 2007; Thal, O'Hanlon, Clemmons, & Fralin, 1999) . Within at-scale educational research, indirect assessment of children's skills has been used frequently as a methodological tool to study, for instance, the quality of early childhood education (e.g., Xue & Meisels, 2004) , the concurrent validity for various outcome measures (e.g., Elliott, Lee, & Tollefson, 2001) , the prediction of children's academic outcomes (e.g., Hecht & Greenfield, 2002) , and the relationship between neighborhood characteristics and children's school readiness (e.g., Lapointe, Ford, & Zumbo, 2007) . However, much of this extant literature has focused on older populations of kindergarten-and elementary-age children. Within the preschool classroom, a number of preschool curricula use teacher ratings and anecdotal notes as a primary means for assessing children's emergent literacy skill progression within the curriculum (e.g., Creative Curriculum Developmental Continuum, Dodge, Colker, & Heroman, 2002; High /Scope Preschool Child Observation Record, High /Scope Educational Research Foundation, 2003) . However, the validity and reliability (as well as diagnostic accuracy) of such assessment systems have received limited empirical attention. Indirect assessment of children's emergent literacy skills was investigated recently in a report by Boudreau (2005) , in which 37 parents served as informants of their children's literacy skills on a researcher-developed questionnaire. Parent report on indicators of letter knowledge and phonological awareness were significantly and positively associated with children's performance on direct measures of these skills.
Given the many potential uses of indirect ratings for assessing young children's early skills, particularly in the current climate, which emphasizes the need to use data-driven approaches in educational and clinical decision making (see Marsh, Pane, & Hamilton, 2006) , the present research set out to determine whether teacher ratings of preschool children's emergent literacy skills would exhibit adequate predictive validity with the results of direct behavioral assessments that were administered by trained assessors. If teacher report can adequately predict children's outcomes, then it can be used as a value-added classroom-based assessment tool to monitor children's progress in emergent literacy development. The use of indirect assessment would be considered value added in that it can be used in conjunction with direct measures that cannot be administered repeatedly due to test-retest effects, and because the outcomes of indirect assessment can be particularly informative to instructional decision making (e.g., whether a child appears to have mastered a specific skill).
In this research, we focused specifically on emergent literacy skills within the print knowledge domain. (Note that in the remainder of the report, we use the term emergent literacy skills to refer specifically to this domain.) Print knowledge is a multidimensional construct that refers to children's emergent understandings of the forms and functions of print (Justice & Ezell, 2001) . Direct measurement of children's print knowledge typically includes examining children's knowledge of rules that govern print organization within texts ( print-concept knowledge), determining how many letters children can name or identify (alphabet knowledge), and identifying the precision with which children can write their own names or other salient words (emergent writing). Children's performance on direct measures across these dimensions is associated with later achievements in spelling and word recognition (National Early Literacy Panel, 2009) and concurrent achievements in other areas of emergent literacy (e.g., phonological awareness; Welsch et al., 2003) . We selected print knowledge as our focus in this research as we hypothesized that teachers could provide relatively valid assessments of children's knowledge of print based on their ongoing observations of and interactions with children across a range of naturalistic activities that occur relatively often in many classrooms today (e.g., singing the alphabet, reading storybooks, signing artworks). By contrast, for teachers to have a refined knowledge of children's skills in other areas of emergent literacy, particularly phonological awareness, they would have to observe children's participation in relatively contrived tasks (e.g., counting the number of syllables in words) that may not commonly occur in preschool classrooms today (Connor, Morrison, & Slominski, 2006) . Indirect assessments that have been shown to be valid and reliable (e.g., Early Development Instrument, see Janus & Offord, 2007; Children's Behavior Questionnaire, Rothbart, 1996 , see Rothbart, Ahadi, Hershey, & Fisher, 2001 ) typically focus on clearly observable behaviors that informants (parents, teachers) rate in terms of presence or absence, level of development compared to peers, or frequency of occurrence. Research has suggested that informants make more accurate judgments about more observable behaviors (e.g., letter identification) than they do less observable behaviors (e.g., comprehension, understanding) (Perry & Meisels, 1996) .
To determine the validity of a new assessment approach, a common methodology is to determine the strength of correlations between scores derived from the new assessment and those from prevailing assessments of the same construct either concurrently or predictively (see Hoge & Coladarci, 1989; Feldman et al., 2005) . As described by Feldman and colleagues, the correlational approach considers the degree of association for the full range of scores on both assessments. When correlations between the two assessments are positive, strong, and statistically significant, the validity of the new measure is established. In the present study, we studied the predictive relationships between teacher ratings for three dimensions of print knowledge-print-concept knowledge, alphabet knowledge, and emergent writing ability-and results from direct behavioral assessments for each construct collected several months later. For the present purposes, we characterized a strong correlation as r ≥ .50, which corresponds to Cohen's (1988) benchmark for large effect sizes based on d (≥0.80).
The present research also considered whether teacher report of children's emergent literacy skills could serve the purpose of screening, that is, to identify children whose emergent literacy skills exhibit delays relative to peers and for whom a more in-depth diagnostic assessment may be warranted (Lonigan, 2006b) . Within national educational agendas (see Snow, Burns, & Griffin, 1998 ; U.S. Department of Education, 2006) , the accurate identification of children who exhibit early vulnerabilities in emergent literacy skill attainment so that they can receive effective interventions is a priority. Clearly, determining whether teacher report might be an effective way to identify children who are exhibiting emergent literacy vulnerabilities is relevant to such efforts. To determine the effectiveness of a new assessment for service as a screening tool requires analysis of how accurately it can identify individuals who score poorly on accepted assessments (Feldman et al., 2005) .
The diagnostic accuracy of a screening tool is typically assessed using sensitivity and specificity analyses, with the former characterizing the accuracy of the tool for identifying true positives (i.e., persons who perform poorly on accepted measures) and the latter characterizing its accuracy for identifying true negatives (i.e., persons who perform adequately on accepted measures). Nonetheless, it is important to note that there are no commonly accepted criteria for acceptable sensitivity and specificity indices (Lord, Irwig, & Simes, 2006) . Rather, the sensitivity and specificity values of a given measure must be interpreted in relative terms that consider the consequences of failing to identify affected individuals (i.e., underidentification) and those of inaccurately identifying an unaffected individual as being affected (i.e., overidentification). There is somewhat of a trade-off between sensitivity and specificity that relates to the seriousness of what is being identified by the screening tool which, in the present study, concerns relative delays in achieving emergent literacy skills. If a delay in achieving emergent literacy skills is considered to be quite serious, then the cut-point of a tool might be set to achieve a high level of sensitivity at a cost of lower specificity. Within the domain of language, some experts suggest that sensitivity and specificity indices of .80 or better are acceptable (Plante & Vance, 1994) , and that tests failing to achieve this standard should not be used.
To sum, the purpose of this research was to determine the validity of teacher report, a form of indirect assessment, for predicting the future emergent literacy skills of preschool-age children. We focused specifically on predictive validity to determine whether teacher report of children's skills was associated with children's performance on direct measures that were collected several months later. 
METHOD

Participants
A total of 209 children (97 girls, 112 boys) from 44 preschool classrooms in a single mid-Atlantic state participated in the present study. The children were enrolled in a larger multiyear intervention study examining the instructional quality of preschool classrooms and its relation to children's language and literacy achievements (352 children; 50 classrooms). The present study included only those children for whom a complete dataset of key study variables was available. All children were attendees of publicly funded preschool programs primarily serving children who exhibited specific risk factors (i.e., Head Start or state-funded programs); the majority of children achieved program eligibility due to poverty. At the beginning of the study (corresponding to the fall of the academic year), the children ranged in age from 40 months to 68 months, with a mean age of 52.5 months (SD = 5.4 months). The 209 children were racially and ethnically diverse: 87 children were non-Hispanic Caucasian (41.6%), 74 were African American (35.4%), 14 were Hispanic (6.7%), and 17 were multiracial or other (8.1%); the ethnicity/race of 17 children (8.1%) was unidentified. According to parent report, 92% of the preschoolers (n = 192; 13 unreported) spoke English in the home (4 children spoke another language). Children resided in homes in which the mean annual household income was approximately $20,000; 67% of the homes had annual incomes of ≤$30,000 (n = 140; 37 lived in homes with higher income; 32 unreported).
Children were enrolled in the classrooms of 44 teachers (43 female, 1 male). Forty-two classrooms used a core curriculum (2 classrooms unreported), with Creative Curriculum reported most often (n = 38; 86.4%). As users of the Creative Curriculum, the teachers were familiar with the use of teacher checklists for providing periodic estimates of children's skills across key domains via the Creative Curriculum Developmental Continuum Checklist (Dodge et al., 2002) . Although this teacher checklist does not include a focus on emergent literacy skills, the teachers also were attendant to observing and supporting children's emergent literacy skills based on program governance by the state's early learning standards; these stipulated that state-supported preschool programs include an explicit focus on oral language, phonological awareness, print / book awareness, alphabet knowledge, and writing skills within the domain of emergent literacy development. Twenty-seven classrooms (61.4%) were full-day programs, 5 days per week; one classroom (2.3%) was half-day, 5 days per week; eleven (25%) were 4 full days; and five (11.3%) were 4 half-days. Teacher race/ethnicity was reported as Caucasian (n = 30, 68.2%), African American (n = 11, 25%), and multiracial (n = 1, 2.3%). Teachers' highest level of education included master's degree (n = 10), bachelor's degree (n = 15), 2-year degree (n = 15), and no college degree (n = 2). (Ethnicity and education level were unreported for two teachers.) Within each of these teachers' classrooms, up to 8 children were randomly selected for participation in ongoing assessments over the academic year; the children were selected from among those children for whom parent consent was obtained, and the number of children selected varied based on the actual number of consents that were received for a given classroom. Consequently, the children in this study represent a subset of all of the children who were enrolled in the 44 classrooms.
Procedure
The method for the present study primarily involved measurement of children's emergent literacy skills. Teachers were provided with a rating scale to assess each child's emergent literacy skills midway through the academic year and were asked to complete the scale and then mail it back to the research site in a preaddressed, stamped envelope. All children were administered direct, individual assessments of emergent literacy skills in spring of the preschool year, approximately 2-3 months after the teachers completed the rating scale. Children were administered all measures in a quiet testing area within their school buildings. Qualified assessors completed (a) a training module for each measure that involved review of the test manual and videotaped samples of its administration, ( b) observations of administration of each measure in the field by experienced assessors, and (c) supervised administration of each measure by research staff. All assessors were experienced in working with young children and most held a bachelor's degree or higher. The exceptions to the latter were university students who were currently enrolled in a baccalaureate program.
Measures
Two types of measures were employed in this study: indirect assessment of children's emergent literacy skills via a teacher report rating scale, and three direct assessments of children's emergent literacy skills to examine print-concept knowledge, alphabet knowledge, and emergent writing. The instrument used for indirect assessment has not, to our knowledge, been reported on in any empirical research to date; on the contrary, variations of the measures used for the three direct assessments have been widely used, as indicated by their inclusion in the recent meta-analysis of the National Early Literacy Panel (2009).
Teacher report rating scale. Teachers' ratings of children's emergent literacy skills were obtained using an abbreviated 12-item version of the Clinical Evaluation of Language Fundamentals PreschoolSecond Edition Pre-Literacy Rating Scale (CELF Preschool-2 PLRS; Wiig, Secord, & Semel, 2004) . The PLRS, in its entirety, is a 26-item rating scale that is completed by a teacher who is familiar with the child's emergent literacy skills. The scale asks informants to respond to a series of statements on a checklist using a 4-point rating scale.
Informants respond to statements such as "The child turns the pages in books one at a time in front-to-back order" using a rating scale that ranges from 1 (never) to 4 (always) to describe how often the child demonstrates the skill. The checklist includes a not appropriate (NA) rating for items that are not appropriate for cultural reasons or orthopedic disabilities. For the present study, any child with an NA rating was excluded from participation in the study because scores could not be summed. Although commercially available, the administration manual does not provide information concerning the concurrent or predictive relations of the PLRS with other indirect or direct assessments of children's emergent literacy skills.
For the purposes of this study, 12 items from the PLRS were used to represent three dimensions (constructs) of emergent literacy skills: (a) print-concept knowledge, (b) alphabet knowledge, and (c) emergent writing. The 12 selected items were chosen by the authors, who independently examined each of the PLRS items and identified those that were most aligned to each of the three dimensions of emergent literacy. The PLRS ratings of children's printconcept knowledge examined how often the child (a) correctly manipulates books (Item 2), (b) recognizes environmental print (Item 4), (c) understands that letters can be combined to make a word (Item 5), and (d) recognizes familiar words including his or her own name (Item 9). The PLRS ratings of children's alphabet knowledge included how often the child (a) identifies five or more letters (Item 8), (b) provides five or more letter sounds ( Item 10), (c) copies/writes five or more letters accurately ( Item 20), and (d) correctly writes most letters (Item 21). The PLRS ratings of children's emergent writing included how often the child (a) imitates writing (Item 13), (b) writes from left to right (Item 15), (c) copies/ writes his or her name correctly (Item 18), and (d) produces spaces between words (Item 22). For each set of items, scores for individual children were summed to arrive at a total score for print-concept knowledge, alphabet knowledge, and emergent writing ( possible score range per dimension = 4-16). The internal consistency for each dimension based on the data for the present sample was adequate: Cronbach's alpha was .81 for print-concept knowledge, .91 for alphabet knowledge, .85 for emergent writing, and .94 for all 12 items. Exploratory factor analysis using principal axis factoring and an unrotated solution indicated that the items loaded onto a single factor and therefore represented a unitary construct (eigenvalue = 7.36; factor loadings = .56-.88). However, for our purposes, these data were analyzed based on three theoretically valid constructs (Whitehurst & Lonigan, 1998 ) that aligned with the three specific direct measures (i.e., print-concept knowledge, alphabet knowledge, emergent writing).
Direct assessment: Print-concept knowledge. To examine children's print-concept knowledge, the Preschool Word and Print Awareness (PWPA; Justice & Ezell, 2001 ; also see Justice et al., 2006) assessment was administered. In this assessment, an examiner shares a trade storybook, Nine Ducks Nine ( Hayes, 1990) , with an individual child to examine his or her understanding of 14 distinct print concepts. The examiner embeds standardized questions and requests into the shared reading interaction, such as "Do I read this page or this page first?" and "Show me just one letter on this page." Correct responses for most items receive 1 point, although correct responses for some items receive 2 points for fully adequate responses or 1 point for partially adequate responses. For the present study, raw scores were used in analyses, with a maximum of 17 points possible. This measure exhibits adequate interrater agreement (see Justice & Ezell, 2001 ) and validity as demonstrated by item-response theory (see Justice et al., 2006) . Specifically, the partial credit model demonstrated the validity of the PWPA based on two Rasch-based fit statistics (infit and outfit), both showing acceptable fit.
Direct assessment: Alphabet knowledge. Children's ability to identify the individual letters of the alphabet was assessed using the Phonological Awareness Literacy Screening for Preschool ( PALSPreK; Invernizzi, Sullivan, Meier, & Swank, 2004) upper-case alphabet recognition task. In this task, an examiner presents to the child all 26 uppercase letters in random order on an 8-in. by 11-in. paper. Children are asked to name each letter. Self-corrections are scored as a correct response. A maximum of 26 points is possible for this task. The PALS-PreK teacher's manual reports an interrater reliability of .99 for this task (Invernizzi et al., 2004) . Concurrent validity is reported for the entire battery of the PALS-PreK, with correlations of .67 and .71 among the print-related assessments.
Direct assessment: Emergent writing. The PALS-PreK namewriting task was administered to each child to assess his or her emergent writing skills. Based on evidence indicating that children's first stable writing production is often their own name ( Ferreiro & Teberosky, 1982) , this measure provides an early indicator of writing skills. For this assessment, each child was asked to draw a self portrait and write his or her first name on a sheet of paper. Children's name-writing samples were scored centrally at the research site by trained research assistants (who also served as assessors) using the PALS-PreK name-writing scoring developmental criteria for which scores can range from 0 to 7; a score of 0 represents a scribble and picture as one intertwined form, and a score of 7 represents correct spelling of the name with the picture as a separate form. This measure exhibits interrater reliability of .99 (Invernizzi et al., 2004) .
Scoring Accuracy
Data collection and entry for all tasks, including both indirect and direct measures, adhered to a systematic method for scoring and entering accuracy. Trained research assistants ensured that all assessments were scored, checked for scoring accuracy, entered into a database, and checked for entering accuracy. Thus, the data management procedures protected the integrity of the data collected.
Additional information regarding the reliability of the direct measures was gleaned from the sample. For the print-concept knowledge, alphabet knowledge, and emergent writing tasks, 20% of the measures collected in the full sample (i.e., from the larger study) were randomly selected and rescored to provide a check on scoring accuracy. Specifically, identical scoring was required for print-concept and alphabet knowledge; due to the relatively subjective nature of scoring name-writing representations, within-1-point agreement was deemed acceptable for the emergent writing task (see Cabell, Justice, Zucker, & McGinty, 2009 ). Scoring accuracy was 100% for the print-concept task and 95% for both the alphabet and emergent writing tasks.
Analyses
The present study relied on correlational analyses to consider the predictive relations between teacher report of emergent literacy skills (based on the three sets of PLRS items) and children's performance on the three direct emergent literacy assessments that were administered by trained assessors. The present study also used sensitivity and specificity analyses to determine the diagnostic accuracy of teacher report for identifying children who are at risk. ( Note that this may also be referred to as a prognostic model due to the addition of the element of time [e.g., Cook, 2008] .) To create risk groupings, subgroups of children were defined based on teacher report and children's performance using a 25 th percentile cutoff applied to each measure. Only one of the measures used had associated norms (the PWPA); consequently, for our purposes, we established a cut-point based on this specific sample's performance (i.e., a local norm) for differentiating children on the basis of risk status for each measure. This threshold was adopted based on common conventions in the reading intervention literature, in which children who are at or below the 25 th percentile on standardized measures are conceived as being at risk (see Mathes, Pollard-Durodola, Cárdenas-Hagan, Linan-Thompson, & Vaughn, 2007) . This threshold was applied to each measure given emerging evidence showing that these three aspects of emergent literacy skill, while developmentally interrelated, can be heterogeneous within a given child (Cabell, Justice, Konold, & McGinty, 2009) .
For the present purposes, for each of the three teacher report dimensions and for each of the direct measures (i.e., print-concept knowledge, alphabet knowledge, emergent writing), we created two risk categories: at risk (≤25 th percentile) and low risk (≥26 th percentile). To do so, we used the sample's distributions for each of the measures because the measures do not have existing norms. ( Note that trait estimates are available for the direct print-concept knowledge measure, but we used the sample's distribution to maintain consistency.) We first transformed raw scores on the teacher report domains to Z scores and created a cutoff score at the 25 th percentile for each domain; we did the same for the three direct assessment measures. Children who scored in the bottom quartile on each measure received the at-risk designation, whereas all other children were considered low risk. It is important to note that risk designation was relative to the sample and therefore does not connote risk when children are compared with a norm-referenced sample; for example, some children who were labeled low risk in our study may be considered at risk when they are compared with children from midsocioeconomic status (SES) backgrounds. This procedure created two sets of groupings; namely, midyear teacher-designated risk categories and children's end-of-year direct assessment risk categories. Each of these two sets contained six groupings: at risk and low risk on print-concept knowledge, at risk and low risk on alphabet knowledge, and at risk and low risk on emergent writing. Also, Z scores were summed across the three direct measures to create a literacy composite score. Children were considered at risk if their composite score was ≤25 th percentile and low risk if their composite score was ≥26 th percentile. In short, two main categories were analyzed: (a) teacher-designated risk and (b) risk based on direct measures.
RESULTS
Before addressing the predictive relations of teacher report to direct assessments of emergent literacy skills, descriptive statistics are reviewed. Table 1 displays the item-level percentages of teacher ratings across emergent literacy dimensions. As these data show, the ratings for most of the items were well distributed across the 4-point scale. Considering, for instance, teacher report regarding children's alphabet knowledge, teachers indicated that 29.2% of the children could always identify five or more letters of the alphabet; by comparison, 21.1%, 20.6%, and 29.2% of the children were rated as often, sometimes, and never able to do so, respectively. When examining teacher report across all items, teacher report indicated that the emergent literacy tasks performed always by the greatest percentage of children were "imitates writing" (47.8%) and "correctly manipulates books" (47.4%). In contrast, the tasks performed never by the greatest percentage of children were "correctly writes most letters" (46.9%) and "produces spaces between words" (45.5%). Given that teacher report indicated that many children in their classrooms were demonstrating each of the emergent literacy skills with some frequency (sometimes, often, or always), it was not surprising to see the relatively high mean scores on the direct assessments that were administered in the spring of their preschool year. The children in this sample received a mean score of 8.10 (SD = 3.78) for print-concept knowledge (maximum score = 17), 14.49 (SD = 9.95) for alphabet knowledge (maximum score = 26), and 5.14 (SD = 1.84) for emergent writing (maximum score = 7) (see Table 2 ). There was, however, considerable variability among the children, as shown in the standard deviation units and range of scores.
The first research question considered whether teacher ratings of children's emergent literacy skills would exhibit adequate predictive relations with the results of direct behavioral assessments that were administered by trained assessors. Table 2 presents intercorrelations among the direct and indirect assessments. Teacher ratings were highly intercorrelated and also showed positive correlations with the outcomes of direct assessments. Specifically, teacher ratings of print-concept knowledge, alphabet knowledge, and emergent writing skills were highly intercorrelated (all rs > .76, ps < .01). Children's direct assessments were less strongly intercorrelated, with coefficients ranging from .39 to .58 ( ps < .01), with values consistent with those seen in other reports (e.g., Welsch et al., 2003) . The intercorrelations for indirect and direct assessment of print-concept knowledge (.48), alphabet knowledge (.60), and emergent writing (.48) were all positive and statistically significant (all ps < .01). In terms of effect sizes (r 2 ), teacher assessments of children's printconcept knowledge explained 22% of the variance in children's performance on direct assessment of print-concept knowledge, whereas teacher assessments of alphabet knowledge and emergent writing explained 36% and 23% of the variance in children's performance on direct assessment of these dimensions of emergent literacy, respectively. As noted previously, we considered a correlation of .50 or better as being consistent with a large effect size, providing evidence of a moderate to high level of congruence between teacher report and direct assessments. Consequently, the results indicate that teacher report generally serves as an adequate predictor of children's emergent literacy skills.
The second aim of the study was to determine the extent to which teacher ratings were sensitive to identifying those children who appear to be most at risk for reading difficulties by creating two risk categories based on teacher report (i.e., at risk ≤ 25 th percentile; low risk ≥ 26 th percentile) per dimension (for a total of six groups). For the following set of analyses, recall that these groupings are teacher designated, derived from the distribution of teacher ratings. Table 3 provides mean scores on the indirect and direct assessments for children in each group, as well as the results of three one-way analyses of variance (ANOVAs), which indicated that scores on the three indirect teacher report measures of emergent literacy skills were different for the at-risk and low-risk groups.
A second set of three ANOVAs was also conducted to examine whether there were differences in performance 2 months later as measured by direct assessments between the two groups of children for each dimension of emergent literacy skill. The two teacherdesignated groups for print-concept knowledge (i.e., created based on teacher report) significantly differentiated children who were designated as at risk (n = 68) from those who were labeled low risk (n = 141), F(1, 207) = 41.97, p < .01, d = .95 (Hedges' bias correction). That is, children who were classified as being at risk by teacher ratings at midyear performed significantly lower on end-ofyear direct measures of print-concept knowledge (M = 5.87, SD = 2.81) compared with children in the low-risk group (M = 9.17, SD = 3.72). Similarly, performance of the children in the at-risk group in alphabet knowledge significantly differed (n = 57; M = 8.33, SD = 8.16) from performance of the low-risk group (n = 152; M = 16.80, SD = 9.59), F(1, 207) = 34.97, p < .01, d = .91. The same trend was seen for the direct measure of emergent writing, with teacherdesignated at-risk children performing significantly lower (n = 52; M = 4.12, SD = 1.75) than those who were designated low risk (n = 157; M = 5.48, SD = 1.75), F(1, 207) = 24.02, p < .01, d = .77. Collectively, these analyses show that midyear teacher report demonstrated consistency with children's performance on end-of-year direct measures, and the magnitude of differences between teacherdesignated risk groupings on direct measure performance was consistent with large effect size contrasts.
To explore the sensitivity and specificity of teacher ratings of children's print knowledge compared to the results attained from direct assessments, we conducted a series of four logistic regressions. For these analyses, all items on the measure of teacher ratings were reverse scored for ease of interpretation, in that positive beta weights and high odds ratios are associated with good predictors. Table 4 presents sensitivity, specificity, positive predictive power ( PPP), and negative predictive power (NPP) information, and Table 5 summarizes the results of all four logistic regression analyses. For Justice & Ezell, 2001 ; maximum score = 17); direct measure of alphabet knowledge from the Phonological Awareness Literacy Screening for Preschool (PALS-PreK; Invernizzi, Sullivan, Meier, & Swank, 2004 ; maximum score = 26); direct measure of emergent writing skills from the PALS-PreK (maximum score = 7); indirect teacher ratings of print-concept knowledge, alphabet knowledge, and writing skills from the CELF Preschool-2 PLRS (maximum score per domain = 16). All ps < .01.
the first three regression analyses, the criterion variables were the previously described risk categories based on direct measures (i.e., printconcept knowledge, alphabet knowledge, and writing skills), and the four items that comprised each set of teacher ratings served as predictors. For print-concept knowledge, the logistic regression model was significant, c 2 (4) = 31.25, p < .01, with children's ability to manipulate books as the strongest predictor (see Table 5 ). The sensitivity (i.e., the proportion of those in the at-risk group on the direct measure who were identified as such by teacher ratings) of the teacher ratings of print-concept knowledge for accurately classifying children was 31.1%, whereas specificity (i.e., the proportion of those in the low-risk group on the direct measure who were identified as such by teacher ratings) was 93.9%. The overall classification rate was 75.6%, which was an improvement of 4.8% over chance. PPP of the teacher-report measure for print-concept knowledge was .68, indicating that of the children who were identified by teacher report through logistic regression as being at risk, 68% were in the at-risk category at the end of the year. NPP was .77, indicating that of the children who were categorized by teacher report as low risk, 77% were also low risk at the end of the year (see Table 4 ). The logistic regression model was also significant for alphabet knowledge, c 2 (4) = 43.08, p < .01, with identification and writing of letters the strongest predictors. The sensitivity of teacher ratings was 44.4%, and the specificity was 84.5%, with an overall classification rate of 74.2% (no improvement over chance). PPP was .50, and NPP was .81.
For writing skills, the model was also significant, c 2 (4) = 71.02, p < .01, and the sensitivity was 57.3% and the specificity was 84.3%. Children's ability to copy or write their names was the strongest predictor. The overall classification rate was 74.6%, the most improved over chance (10.5%) of all of the ratings. PPP was .67 and NPP was .78.
To investigate the sensitivity and specificity of global teacher ratings in predicting general literacy risk, all 12 items served as predictors. As previously described, two risk categories were created from an emergent literacy composite score. The model was significant, c 2 (12) = 82.10, p < .01, with teacher ratings demonstrating a sensitivity of 51.9% and a specificity of 87.9%. The classification rate was 78.9%, a 3.8% improvement over chance. The strongest predictors included copying/writing name, writing from left to right, identifying letters, and manipulating books. PPP was .59 and NPP was .85.
As a complement to these main analyses, we also examined the data using alternative cut-points for designating risk, namely the 10 th and 16 th percentiles; both are also commonly used in the literacy/reading literature to differentiate children on the basis of risk (e.g., Catts, Fey, Tomblin, & Zhang, 2002) . Although specificity was improved in some cases, sensitivity dramatically decreased with the altered cutpoints. For print-concept knowledge, sensitivity was reduced at the 16 th percentile to 28.6% and specificity increased to 97%; at the 10 th percentile, sensitivity was 11.5% and specificity was 100%. For alphabet knowledge, at the 10 th and 16 th percentiles, sensitivity was 0% and specificity was 100%. Finally, for emergent writing, at the 10 th and 16 th percentiles, sensitivity was 0% and specificity was 100%.
DISCUSSION
The present study explored the predictive relations of indirect measures involving teacher ratings of children's skills to direct Table 4 . Sensitivity, specificity, positive predictive power (PPP), and negative predictive power (NPP) for the prediction of risk from teacher report across three dimensions of emergent literacy.
Direct assessment risk groupings
Sensitivity
Specificity PPP NPP behavioral assessments, specifically in the area of print knowledge. We also examined the extent to which teacher report of children's skills could accurately identify children who would perform poorly on standardized literacy measures 2 months later. Before examining the major findings of this work and their implications, we identify several limitations that warrant consideration. First, the most critical limitation concerns our examination of the diagnostic accuracy of teacher report for identifying children who are at risk for reading difficulties versus those who are at low risk. Recall that we differentiated risk groups using a 25 th percentile cutoff for each of the three direct measures of emergent literacy skill. Although the children in the at-risk group exhibited low scores on the emergent literacy measures relative to the rest of the children in this sample, the direct measures used for this purpose have not themselves been identified for their diagnostic accuracy. It is possible that the accuracy of teacher report for identifying children who are at risk would be worse or better if different direct measures had been used, including those with better sensitivity and specificity.
A limitation of additional note is that the participants in this study were relatively homogeneous in terms of linguistic background and SES. Most of the children we studied were non-Hispanic native speakers of English who resided in lower income homes. It is unclear whether our findings would generalize to other children, including those who are learning English as a second language or who are more economically advantaged. Third, this study examined emergent literacy assessments within the domain we refer to as print knowledge. It is possible that results may have differed if other domains of emergent literacy had been studied, such as phonological awareness. The extent to which results can generalize to other aspects of emergent literacy development is unknown.
Major Findings
With these limitations in mind, we now turn to describing the major findings of this work. In summary, our findings indicate that midyear teacher report displays some validity when predicting the emergent literacy skill performance of children at the end of the year. Specifically, teacher report and child direct measures were moderately to strongly intercorrelated. Considered as a group, children who received low skill ratings from their teachers performed much more poorly than children who received higher ratings from their teachers on direct behavioral assessments of those same skills several months later. However, when trying to predict child outcomes from teacher report on an individual basis, the numerous prediction errors showed that midyear teacher report was not sensitive to the identification of those children who performed most poorly at the end of the year. Below, we elaborate our findings in more detail.
The first major finding was that teacher report was moderately to strongly and positively correlated with direct measures of children's print knowledge that were collected a few months later. For all dimensions of print knowledge studied-including print-concept knowledge, alphabet knowledge, and emergent writing abilityteacher report was shown to be a valid indicator of children's future emergent literacy performance. Correlations between teacher report and the results of direct assessment approached and, in most cases, exceeded the benchmark we had set a priori, specifically, a correlation of r ≥ .50, which is consistent with a large effect size based on conventional benchmarking for effect sizes (see Cohen, 1988) . Although there has been a long tradition of relying on parent report in the clinical practice of speech-language pathology when assessing the communication skills and social behaviors of infants and toddlers (see Dale et al., 1989; Thal et al., 1999) , the potential utility of indirect assessment involving parent and teacher informants in the area of emergent literacy has only recently been explored (Boudreau, 2005) . Boudreau examined concurrent parental ratings of their children's emergent literacy skills in five areas ( phonological awareness, response to print, alphabet knowledge, interactions with books, and orientation to literacy) and studied how these correlated with children's performance on direct assessments of phonological awareness, print knowledge, and narrative expression. Parent report appeared to be most reliable when it focused on children's understandings about print. Importantly, parent ratings of children's emergent literacy skills were significantly lower for children with language impairment compared to those with typical language skills, although the diagnostic accuracy of parent report was not examined.
The finding that teacher report of preschool-age children's emergent literacy skills was convergent with future results of direct observation adds to the extant literature regarding the use of parents as informants of emergent literacy skills with this age group (e.g., Boudreau, 2005) and of teachers as informants of literacy skill for older pupils (e.g., Lapointe et al., 2007) . The present work makes an important and direct contribution to practice, as the findings imply that teacher report of children's emergent literacy skills may provide useful information regarding what children know and do with respect to early reading and writing. The potential value of teacher report should not be particularly surprising given that children in many classrooms today are engaged in an active array of emergent reading and writing behaviors that their teachers may observe (see McGill-Franzen, Lanford, & Adams, 2002) . Even if teachers engage children in direct literacy experiences for only several minutes per day-which, unfortunately, may be the reality in some preschool settings (see Connor et al., 2006 )-this may, over time, aggregate into hundreds of hours of direct observations of children's performance in various activities involving print. Allowing teachers to offer their perspectives on children's emergent literacy strengths and needs appears to be an important part of clinical practice if SLPs are to serve as strong collaborators and consultants. Informal assessment should be viewed as an important assessment activity that complements and expands findings from screening and diagnostic tasks (Lonigan, 2006b) .
A second major finding, and one related to the first, is that teacher report was not shown to be adequately sensitive for identifying those children who were designated, based on direct assessment of emergent literacy skill, as being in the lowest quartile of performance (≤25 th percentile). Considering, for instance, children's composite performance on the direct assessments, teacher ratings accurately identified only approximately one half of these children as being in the at-risk group (sensitivity). Although the results indicated that teacher ratings were significantly lower for those children in the at-risk group compared to those in the low-risk group, teacher ratings were not adequate to identify those children who were at risk. ( By contrast, teacher ratings performed quite well for identifying children who were at low risk.) Such findings should not be surprising. Even wellstudied standardized behavioral tests with strong psychometric properties can underperform when sensitivity and specificity are carefully analyzed. For instance, a recent study of the diagnostic accuracy of The Renfrew Bus Story (Cowley & Glasgow, 1994) indicated that sensitivity was inadequate for its diagnostic use as a language screening tool (although it was considerably higher than that found in this study for indirect assessment; Pankratz, Plante, Vance, & Insalaco, 2007) . Looking more specifically at emergent literacy screening tools, the Phonological Awareness Literacy Screening for Preschool (Invernizzi et al., 2004) reports overall diagnostic accuracy of 75% for identifying children who will achieve literacy screening benchmarks at a 2-year follow-up. Such findings reveal the importance of ensuring that assessment tools are used for the purposes for which they were designed (see Perona, Plante, & Vance, 2005) .
Clinical Implications
Taken together, the major findings of this work suggest some possible uses for indirect assessment of children's emergent literacy skills as well as uses for which it seems inappropriate. First, the moderate to strong and consistent predictive relations between indirect and direct assessment outcomes demonstrated in this study suggest that teacher report of children's emergent literacy skills may provide a valid representation of children's future performance. If teacher report of children's emergent literacy skills presents a valid representation of their near future abilities, our findings may suggest stability in children's literacy growth during the second half of the preschool year. Teachers' ability to distinguish between poor and able performers at a mean level may give them the opportunity to impact children's trajectories in print-related skills, especially as these skills are highly amenable to change through intervention (e.g., Justice & Ezell, 2002) . Therefore, midyear teacher report may serve to inform the design of clinical interventions. Of particular import is considering the use of teacher report for setting individual goals for children. Currently, a great deal of emphasis is being placed on organizing multitiered intervention within preschool settings so that children who require additional learning opportunities are provided with such opportunities (see Justice, 2006; Purcell & Rosemary, 2008) . Because teacher ratings focus on very specific concrete skills, these are particularly amenable to setting measurable intervention goals. For instance, a child who is identified by her teacher as never manipulating books or as never recognizing environmental print may receive supplemental experiences beyond typical classroom instruction to engage in such experiences. Standardized norm-referenced tests that sample only a small set of skills are not amenable to such use; by contrast, indirect assessment may be instructionally transparent and informative.
Second, the relations between indirect and direct assessment outcomes also suggest that teacher report may be useful for tracking children's progress over time. Currently, policymakers and school administrators are greatly invested in knowing if children are learning within preschool programs (Meisels, 2006) . Investments in preschool programming are largely discretionary at the state level, and programs are thus pushed to show that such investments are cost effective and of benefit to the children who participate (Mashburn, 2008) . Rather than repeatedly testing children using constrained tasks that do not appear to map on well to authentic learning achievements, teacher report may provide a healthy alternative (Meisels, 2006) . Additionally, teacher report may provide a remedy to such oft-cited concerns about the challenges of testing young children, to include distractibility and fatigue (Feldman et al., 2005) , as well as the high costs (in both dollars and time) needed to implement direct assessments. Nonetheless, we do raise an important caveat, which relates to the potential limitation of using teacher report in high-stakes matters. With increased frequency, assessments of emergent literacy within early childhood settings are collected for high-stakes purposes, which may include making decisions about program funding, teacher retention, teaching quality, curriculum effectiveness, and pupil graduation (Meisels, 2000) . When assessments are used for high-stakes purposes, whether real or perceived, teacher report may not be deemed trustworthy by stakeholders and, in fact, its validity may be compromised. The validity of indirect assessments of preschoolers' emergent literacy skills when collected for potentially high-stakes activities has not yet been investigated to our knowledge.
Third, the results of this work indicate that indirect assessment, specifically the 12-item protocol studied in this report, is inadequately sensitive for identifying children who are at risk for reading difficulties. The overall error rate for correctly classifying children into either at-risk or low-risk groups was unacceptably high, indicating that children who may have significant difficulties in literacy development relative to their peers would not be so identified if teacher report was relied on. Thus, although we interpret our findings as showing that indirect assessment can have a prominent role in preschool programming, we found no evidence of diagnostic utility and indeed would caution its use for this purpose. A potentially fruitful future avenue for research is to examine whether combinations of indirect and direct assessment may yield instructionally transparent and sensitive indicators of emergent literacy skill that can identify children who are exhibiting difficulties in emergent literacy development while simultaneously providing direction to intervention programs.
